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[0038] (mmmA) fx&mmopH 

MWmc A^ < »6l?J 2 0?c*SS^ 

SCE^tCfeWS 1 . 5 g©6NNaOH©-3sJnp£. ^1 

mmuc (s«43~6) „ ^3t. ftwffikmtbxte, 

{mmk 1 6 ) CCR^-C K ^t/J]/ h > 
7>t^^A^Pv^F (^Rtt 1 2 ) *^stUfc 0 
[Hi] 

mmmi 2 

lal± 

^^1 6 

OH*««?r^nU. 1. 7 sftmmu-cMftLtc. * 

CtC. 2. 4 4g©h*7 s: >-JUh ^fW^t-'JA^ 



t 



s 



(7) 



2000-17102 



11 



12 



n7-fK4i§«?tA:4N©H 1 SO, 7jcjgfK4 0. 9 J 
8e^mL, 3 0 4MfH*l/fc«. 4 7B#|HflWOfc. 
L fcfcfclR* 3 0 0 m L CD A * >3Sfc*t? 2 Hifc^ 

[003 9] NaOHCD^*nfi*l^-rSfS»^ (Kf4 
3;6N N a OH = 5 e ) . !Klfi£jta«jI< , tfj5 
0&ffl<Dfc^ffl*Vtetfm3mtltj:iP' 3 tc. NaOH 
©8JaiIfi*5ii>&t»»^ (js345 ;6N NaOH = 0. 

i « ) «s*fi3SflEttai»*«. &}m<Dim<DMmmm 
*<ocpm<Dmtom (t**44 ;gn n a oh = 
i . 5b) "c. it® w«3»©MfliJttcD^i, *£smrtm h 

titc. —-fj. H, SO, fcSWJDl^ (t**46) -CttMf 20 

«£©Krtoaattai»*». sttflktamarocx r d e - 
*>. *nj:*4>i*DH, so, zm&tLtcm (tmt 

§**4 stsaiff 



1 1 

1 2 
1 3 



70'C,30.7h 
70"C,4.5h 



01 2<DSSS*>6, JSjt>fifl[3&*lSC^*i|sI«Tt--d7*5ffi 

J^©fS^^iM»^©&«S&©7c*?iiar£H3W© 5 * 
/Vrtiffi^L/c/cJ&i^-S,, 13 1 3 CCnVT £5 

fC, SffirSttSiJ^I^^/csWCDm^fli^-rB. SIB 

*4©tfc*®« (&2 tern? ) WMl^J&l*! (1**4 1 3 ) 
tfiftl 5 5 Om'/gr, 7 0'CT«. iffrl 0 0 0m ! 
/g-C$>-ofc 0 £7c. 7 0°C«C*it»rB. SFE^ra^S 40 
l>;fr7Wt3lffl8*i<S:(Pofc. "S i NMR (014) CC 
fe^rtJ. 4fi*!)T3f-?a, J5JSaSA s iffic^ 
(1**41 1. 12) *sttl>C£fr€>. 7 0°Ct?^(i£Lrc 

^©^s^a*^ < . ^t4*si« i. » c t # o re, 

S i NMRt?gMfiLfc. 2. 03g©BEM 

etC3 g©6NNaOH*^«<b7 g©7K*ttl^.. 2B$ 

ra^iBriBttLfc. ^csc, 40g©?K ; &Jn^ > 70*c 
F7'>ji> F y > ^ ;ur a ^ >( F£ 

Jn*. 7 0-C-C3B#fB^L/fc„ •£©&. 4NOH, S 50 



coo4o] jx.smm<Dj> Hi<t£jmi(Dffl?im*i<Dffim 
<,a>&i&z5.7Ltc. mi lie, tm7frt>mmw2icu 
■^x^mmmi^^Ltc^mn csm9 ) <t. 2. 

03g (7. 5mmo 1 ) ©BEMeKMl/t, 1. 8 
mmo 1 © Kf^Jl> F y y ^Jl/T > ; t-'5A^D7Y F 

0) ©. 1J CNMRi t5 S i NMR^t. "SiNM 

RKfci^rw:. Ha.oHmm.'p-C'Sf&vtcg.i&yi mm 

9) ©T2 t7 3<DM-i>UftffihX^ic1)K +'i37 
-^^■C^bfc^fiS^ (f**48 ) ©T3 f-?IJIf 
-i>ttj;->tc. T)l>*<) *fl^##S£©llfl»Jflfc » C 
t&frfr^ft. "CNMR^? h;U (SI 1 (a) ) 
{C*Jl»-C«, W#©il I >&* Ji ft: „ 

[oo4i] (90kM5> Kieauc 

g) S^ra (-£it2 2. 4B$PtU) {Cft^T. *2«Ct^ 
T^#?:fffflL-C^^bft:^RiBJ (WH?£1*SiJ©l&* 

ff) (1**4 ii. 12). Sc>'^ife^I2 i|Hi«{cM?a-e 

*^J2 2. 4K5fP B 1J5l£;3-&-r{#7c^^ WffiiSt^J^* 
B5) (1**41 3) ©XRD^*->?r@l 2(CtfL/. j ' 
S i NMR&EJ 1 4 CCTpb. Cft63**4*>6SI*SW2tC 

-5 ri!iiiffitt»!*i»* b fc0?L*m©ffl?L^*iftiS* 

HI 1 3 fCTH-T. 
[S?2] 

tb^ffimCm' /q) 



965 
1194 
1547 

O, ^M-C^i©pH*8. 7 0*CC 

3. 5ISHSm#Lfc&. 1 4rafiaT»gL, 3?. 
{C. 7 O'C-CimfflMWLtc* %<Wk. 3 0 0mL©;Jc 
-C20i5fe^a. StfSU-C. 5^1 4 (Jg#^©S)K7 0 
•C. Wfi9iHHHM 3. 5B$p B l) *ff/c. WBaSttSB© 
•^jjnfi!F©fiaRiy t -e-©a©}g^B#©jia?r4 6 •<:«:-*-& 
fetm*. K*4i 4i[sjD^-f^Lr. i«i5*i 
tc. CfthO&Ml 4. 1 5fc-^C»r©"S i NMR* 
il5tC*t„ 131 5{CtJtiTfe, £J&#»©T3 
«Slfc®S3Wac»*3&J9S< . 7 0 "C-C^bfc*^© 
^S^S*5^< S5ttt*sS^C t&t>tP-otc. 
[0042] (*SS0<6 ) WfflmttSiJ©T;u+;^IS<b 
BEMe/I^MS^SiItt 

^ffirstt»i©T^+^$is(*sit;)ia. ^s^©*a?LiS 
jgt?92<ti5»i©^+-y^>^F yy^r^-^Ai? 

07-/M^16) 4fflOfcS (Kf4l6). Kf 
->;uh yy*;uy >*■=■•> a^dv^ F*fflt>ft:3S (M 
M12) (1*141 7) , St>'W®r§1^J5:ffiffll/%^ 



s 



s 



13 



X 8) r\ ffecD^miHteCT2{c^Tffim^S 

[0043] t&mttfimt&tsmi** f*f4 1 6 < wr. i 
iR»iba6Ltt*iofc. ft*. «atft8o*^^h^ 

SVriERLS^Wflai* Ktt 1 6 OXfrWtij 3 n m * 

MSB BEMe/S [*;bit] 



(8) 1$Bfl 2 0 0 0 - 1 7 1 0 2 

14 

*T\ K$H 7#*J2 nmt*^ B tb^ffiftttfftft 1 6 
> 1 7 > 1 8<Z>J(Br Aofc. g*R»SCt J:*#JBtff-C 
tt. 1. 5nm«T©«BLft*Wfirc*ftC»3W, Kft 1 
8Ccoc>r», 1. 5 nmKTF<DW^na##£T4 

[0 04 4] <*£tc, BEMe/^ffiffi 
ttffl (BEMe/S) 0)*;Uj:k<b^X^CD«^ch(DM^ 
MMBLfc. «3fc7jVi?fiHTBEMe/S 

;l/hV^^l/7>^fA^av>f F) (D^e JiVbiSS.it 

7) CDXRDA*->£13 1 8SCflg 1 9 CCtKTo 
[S3] 



10 



1 9 

2 0 
2 1 
2 2 
2 3 
2 4 
2 5 
2 6 
2 7 



75/9 (C16 ) 
75/18 (C16 ) 
75/36 (C16 ) 
75/72 (C16 ) 
75/9 (C12 ) 
75/18 (C12 ) 



75/36 
75/72 



nmimm <s> *s*i>j§«. 4»xRDt-^« 

3HK1 6(D^®?gttS5*fflC^c»^ BEMe/Stt# 
7 5/9-7 5/1 8<DtB& (Kf*2 0, 2 1 ) CcJfc« 

ffiiSttfflfc/B^fc** (W»2 4-2 7) teWBrSftffl 
©a©»»i&caE o r x r d tr- ^ tifi> < ft s «i*3» 

[0 045] (^m)SilR»©WR 
Si/^fibr, BEMe, 1, 2-fcf* (h^DP 
f x£> (BEC 1 ) , *€>C>«:S i (OC 

( Efc* Jl/itRtf * ©ffe©KJ£*# ) -Cfii«£ 

3 0) OXRD/^->4S2 0(C^t o */c/SiI 40 
*4<tLT, BEMe, BECL SiCl« , BEC 
1 : S i C 1 4 (SStbl : 1 ) *ffllr>4fil*t», lltt 
0»4 (CjjVT* U =f^-*CS-r *««^*&HJ«©*# 

»fc£J5»ft (lfMffitt*M*t?) (KS3 1-35)© 
XRDAf->*H2 lCC^Tc 
[0 04 6] Si (OCH, ) , ftffll»fc»^ (Kft3 
0 ) J«WJtt©i*t»*JS»W^*J«b«l* C i Wo 
fc. — BEC I <»H2 9) tfflltfcfltetit *H'J 
f±0ffil>£timi*1V 6ftft*Pofc 0 — *y=fv- 50 



(C12 ) 
(C12 ) 

1>M*4«S i C 1 4 («*43 3, 3 4) >BEMe 
*43 1)>BEC1 (KH3 2)©*iftofc (H2 

Do s i c 1 4 *mnt Lit&m<oymommi* 

Wc«*i-ci>fc (H2 1) o «±©ISittS*:fe6, S i 

B8tt*«*4cb#^S. S*14y;v-m^-CH, C 

WJtWft 5 -fe;U££s£ L £ < t^ft:*, ^gS»(OW6Xmm 
ffiS i C 1 4 SfcteS i (OCH, ) « *fflt>fc»£J: 

[0 04 7] (HSS0J8) ^Sffii3i#J©l&* (1 ) 
ASkffl 2 &Cfi£-> L/c 1.0* (DMMWI(t 

(WB«tt^*»<D4J««It**-r*. ) 50 0 
mL©HC 1 - E t OHM (3 6 e?gi£M/ 1 LE t 

0Hi§«) tcsnA. 7o°cti oWfiaajfu mmrci 

4RMHMU $/c7 0 9 C-C10«fflfiffl,/c o *© 

*XttfflCC J: 4*®gtew©»ia«ra© W4 

(ftSWrnf : 3 6 , ttlfflfg: 1*143 7) ©XRD'** 
->£EI2 2 JC^To a9 S i -NMRX-t^ 

*02 3 JcinT 0 £tttt 2 CCtSL/c5 0°C-C^Hr£tt^J 
*aHlbfc«»4«JS4Jt«W«4. (7 0 

ft C. i^«g(DHC 1-EtOH) rWMtgttS>J*f^*0 



t 
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<fc>T 9 S i NMR©T2/T3©b'-*Jtan r #ofcC 
HC 1 -E t OHffiM5Cj:0glSS i -OCH 

3 < o r s i -oh) monmm^mc ^tcc twf* 

VtZtiZ (i2 3) . 7 0 c Cr^SU/cl*f4cZ) ls CNM 

[0 04 8] (IQfSMQ) SBrSttSHO^* (2) 
SBffiWBfC^UfcBEMe/S (C 1 6 ) Jt#7 5/ 1 
8r*«Lfc^7L«*4««# («*42 1 ) lg*15 
3. 8g(Dtai(3, 8ff«ttil*15 0g<D^*> 

l-H, 0*Hfi-C*MU *©»* 35OmL0>ft> 

*a^r3iaa»tyfcawgL ? ^?lw*4 <w»3 8> 

*»fc. C©^ftttf4fcofiN 7cSR»«r. ,3 C-NM 

£024$C, XRD^£->£02 5K, &mg#*T*£ 

1 3. 1%, H : 4. 5%, N : 0%, S i O, : 7 
5. 6%<b&*K ^IR (N) A»#S-3fc<ttU3tltt 

o/c, C(D^?LW*40 13 C-NMR (02 4) X 

^ hJWC»d = 6 £6 0 ppmJCtf-^BKShA: 
# % d= 1 8 p pmCCttf-^^IB^3Jh,tt*^/c. C 
©££#»*>, x^^^;i/tfir^MrSt4^Jaffib/ci^tc 
M^>n/cd=l 8ppmOt:-> (9USM2) tt, «M 
Ox^y-;U^ffi^^y-;biJ®cE0r^L/cS i 
-C, H 5 CC»JS3ft£o XRD^-> (132 5) 

(026) r«, 4 4 1 e CCC4c5C^T^S*^fi 

[004 9] 0) ^ v#~9;*<M(©Mt 

(2) 

10 0mL^-^HCO. 432 g (1. 3 5mmo 
l ) ©n-^tf^h »;y ^;ur>^r^^A^n^ 
-f Ft. 3 0gO-ft>SM<!:l. 5 g(D6NNaO 
H7k?§ffi(7. 5mmolONaOH*$W«) 4* 
Atlfc. m&cmi><1K¥l>W!>* BEMe^2. 0 
3 sr (7. 5mmol)M, SHrmMftVtc. figt 
UWUMKlc. 12. 5B»mtt#> £fcl4B$ra» 

af£ft6. 9H$miKttO> m&Ltc 0 W30 0raL 

©-/*>ft8Wcr2iljSfec^ BUKtftcc. l. 9 0gO^ 
[0 0 5 0] CO^?Ltm8Wg#^6©»IfffittSiJ©» 



t 

(9) 1^2 0 00- 1 7 1 0 2 
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SfcCK© 2 #j£tc <fc 0 tr o fc. 

(1) 1. 0 g©fuggf*£ 1 5 0niLi*x^-;bi 

3. 8 gmmmo^mctoz-, ^owemrsmn 

U ffiMLtc* Mtoutti£mzmcgsftv<b>>— E1HC 

1 — E t OH^CMS^JS^ ilL/Co 15 0mLi7kx^ 
y-Jl/T?2HI8fct\ aiSTT^CiKcfcr), ^7L#*4 (S5 
*43 9 ) 

(2) 1. 0g©fWfg#£5 0m 1©HC 1 -E tOH 

-M(3 6 %mmm/ iLjg«) K»a*. 7 0 °c-c 1 0 
10 ismiR&u ain 4 i^nra u £*>cc7o°cn 

ft. tOBttl 5 0 m 1 ©«l*x^y-;P-C3@j$fet^ H, 
*W*Ci«cj:D*JL*m (1**44 0) £f#/c. 

[0 0 5 1 ] cn6©tm©^j£ss-T«»a^s ( s 
em) . mmnm+mvmwM (tem) sa'i«i 

fCiD^Atefflaa^fllH, 1, CNMR > 29 S iNM 
RRtf«k««»W©tt**, ^ft^ti, 02 7-3 7 K 
*"To 127 (a) Rtf (b) $Cm-ff**43 9<Dj£mH 

»+5^n>©»Jg*LT^SC<fc^fe35P*o I28S 

0*02 9, 03 osoi3 i», -en-en. i**43 9tc 

BtfVX4>6. *K»©«?L«a». (P 
m3 n) rftScbfllSSnA:. 
[0 0 5 2 ] XRD^^->^6, 1**43 9, 4 
#i&©SJWtt©?ift » * * - v * 4 C <h jOTHB 

30 *6, tN>lffl?LH2# 2 . 8nmt ^j£4l7LiKS©± 
4 0 %©ffl?LSIBH^C^$ffl?LSfS© 8 8 ft£ C 

/Co Sfc, **?L*tt4 (1**43 8) ©7HR##r©*S* 
tt. C : 1 4. 5%, H : 4. 4%. N : 0%, S i O 
: 7 6. 6X48:0, mi£ttffl^£fcltt£3*i 
TtiSiifetc, C/S i ©^Jl/JfaWl ittO, 
Sllfiia D mUrtSISCcm D ix* fix c»« C <fc 4^t 0 

[00 5 3] (XHiMl 1 ) J vtf-vXWRatefti 

40 (3) 

1 0 OmL<Dt:-*7-5tO. 4 3 2 g(Dn -^+tr> 

1 . 5g©6NNaOH*Si(7. 5mm 
o l©NaOH4MfS« ) ^Ah/t B l^MtOX 
fc»»Lfctt»r*b<a»Ott3W6. BEMe42. 
0 3 g (7. 5mmo 1 ) 8B#HIS»Ofc. ^ 

««r«jftL. 0. 8 6 ffOB^^JdWf (Hf4 

4 1 ) c©^7LW»«HB#©X*H*r^<*-> 
^03 8 te^n-r - * ^ >-t* 2 @[«iaJC 3 *©ffitt 
50 fcfcT-*JMHJi3ti. J|K:3-5fltCC»o^©tr-^3W 
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[0054] (SBteWl 2) ^V#-5^«K?«t 
(4) 

1 0 0mL<Df-;*7-K:0 . 313g (0. 9 mm o 
1 ) (On -tZZTlshY *) JV-frris^^&Zxiv 
4 K [CjiHjjN (CH, ) 3 CI] 30g©>f 
*>£&7k£l. 5 e©6 NNaOH*^7& (7. 5m 
mo l<DNaOH£^Tt& 0 ) 4A*ifc. ifiril 
<m^Lfe^6. BEMe£2. 03g (7. 5 mm o 10 

i ) 3i>s™«#Lfc. Mr i mmtwk 

12. 5BSffflJfi#U 4 6. 

8Wc-C2HiJfeC^ M£ft(c« 0. 7 0 5 « ©HJK4J«» 
(WB4 2)*»fc. CO^7LtWWr«#OX«0«r^ 
*->*B3 QCCSrr. C<D'<*->±, 2Kf*iE(C3 
*©*tt-3fct:-^3WIBS3n. HCt 3 - 5 gcc&oa> 

[0055] (mmm 1 3 ) w«/««©««tfcfl«f b 20 

3 0 0 3O4g0n-^+t^> 
lb h V/f*Af7>*- ^A^tf^-/ Hi. 1 2 0 gr© ^ 
6. 0gO6NNaOH*»i([ (7. 5m 
mo l<ONaOHt#»T4. ) Uh/c 9 Sfi-C&O 

h [TMOS : S i (OCH 3 ) 4 ] 0S£W*M||L 
/Co CCt, TMOStBEMeO^ft©»#30m 
mo 1 TMOS/BEMetb*0/l 
00, 2 0/8 0, 5 0/5 0. 80/2 0, 9 0/1 
0. 95/5, 1 0 jg^i«:3^ 30 

IBfflWLfc. SSri 4B$H#g&K:, 12. 5^HJg 

3 6fci4^ra»s»tc6. g^mmo. m&o 

ft. WBt\t3 0 0mLCD^^>3£^*r2[pl^o/c^ 
{C, 36CC5 0-C<D*5 0 0mir4ilift»L/ft:. »6 

hfc 7 mm<D&?mmmm& < kw- 4 3 - 4 9 ) ox r 

[0 05 6] TMOS/BEMeM5 0/5 0«TO 
J#£(0/1 0 0. 2 0/8 0, 50/5 0:^144 

3 k 4 4, 45) 2>3wnmmmz* * - e * 

i§*^r©$C*fU TMOS/BEMeit#8 0/2 40 
0, 90/1 0, 9 5/5, 1 0 0/0<D*§^ (BB44 
6, 47, 48, 4 9 ) tt-N+U" =f^^«KS*7j^03fc. 
[005 7] (&ftff|14) **«HltC<feaS3ett©lSl 
± 

SUfeflll 3 OTMOS/B EM e = 8 0/2 OO^ffr 

&f£Ltt&?mmmm (tm* 6) u *^*t^> 

jib ^T^t-^A^q^-f K0. 5 76 gr£7K 
3 0?tC?§^5ii-/c*?§ffi*fC^ft5($-tf, lN^K*i§ 
**J0A4CtCcJ;0»tJ[«©p H£8~-8. 5 Ceng 

ussr2 oi»iB«#i,fc. »iwk*7 o*cr 50 



s 

131112 0 0 0- 1 7 1 0 2 
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ft: (3**45 0 ) . 5?ffirStt?PJ<DlSfcStt. 1 . 0 gomB 
£Mm* 1 5 0mL&7Kx£y-;l,<!:3. 8 gflgS^© 
jl^CcJD^.. 5 0'C-C6 hfflS^L, jfiM-r-SCiK 
iO^fofc. la|itXL//cCtU(J(^(;^'C4 > ^ 1IHC 1 
-E t OHf^fl^JgO jML/c 0 1 5 OmL&l***^ 

(KS5 1). Etc. CCD^LWM^S 5 0'C-C6 
SW-C&fiXb/c (1**45 2) . 

[0058] ^TKAttsi^ (iw5 o ) . Rmrzma 

mL1t8m (i**45 1 ) . *©SH»*LfcWB (1**4 
5 2 ) CDXRD^*^->?ria4 2 K^-f „ 04 0 ©1**4 
4 5©XRD^$->atit5i, $»*#i«ic J; 9 . 
X R D tr - 17 « + - zft,c ft 53 tt£<D*Mi]&#GLh 0 
C±*5*T. £!t*ffili&©l**45 0«. l?®t§i4SiJ*ffl 

tz^-r* f**4 5 o <bi*tt5 i (DgatftjKH&KfeJ:)? 

ffl?LS»^tt^ ; &04 3, 4 4S045, 46iC^f„ 
cn £©*§**£«. SH^WlfflfiJl**4 (IW5 1 ) 
fci tf^©;l&£l**4 (1**4 5 2 ) <k ^C4ffl?lit&© ± 
4 0%©ifffl?LSiBHfC^ffl?L^«©^6 4%*ig3fhT 
4s r> . ft— tt j* Viffl?L*5^fiR$ ht l»5 C £ Ai^o 
fc. 

[0 05 9] (Utttil 1 5 ) WMffittJW/H, Oi£©^ 
it 

3 0 0mLOe-*-tC, 1. 5 g©n -^-^fi/^ 
h<) J ?)VT>*:~V J f (#ffl*£143!I: S) 

t. 7. 5, 1 5. 30, 35, 40, 4 5gOS-ft 
>3£&*£2g^L. -?-C{C6NNaOH*^jgt«rH 2 O 
/6NNaOH=12. 5 ( g/g ) 5 

K. BEMetS/BEMe = 1 . 5/1. 42 5 (g 

/g) K&s<fc5tcaanii,fc. ^s-c3ara. -e©^i 

0 0"CT?1 7I^H«)**tfC». *©*S)S^U/c„ f#6 
n/c 6 «£i©2.?L«*4 Ml (sSt*453~58)©XR 
D^f->4I4 7M4 8iCSt 0 S/H, OJt*5 
1. 5/7. 5 (1**45 3) ©*§-£, 

S/Ha 0=1. 5/15 (1**45 
4) ©*§-£(£«. PttSftiti^JlIiJ^iSfcnS-T'n 
-K^cf-i'j&i. S/Hj 0=1. 5/3 0 (l**45 

*i. -e-L/TS/H, 0=1. 5/3 5 (f**45 6 ) . 
1. 5/40 (l**45 7) . 1. 5/45 (f**45 8 ) 

[0iS©t8»&ittl§] 

can *mi®&?itm<DMii?tzmm-? zisfrf-m 
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[02] H*«lT£j£LfcBEMe<DGCX'<# 
[03] gmWOGCX^Z h;UCD-&f-^CDMSX-^ 

[05] HiSgCTir^O/cBEMeCDNMRX^^ h 
;l/*StHr*0, 05 (a) l3 CNMRX<^h 
Jk 05 (b) 29 S i h;^ 05(c) « % 

1 HNMR^^F;l/4Sti-C*4 0 10 

[06] mmm2-c%ft&immmw <k»i > 

^?Ltm (K*42) <DXRD^5r->*^0"C*4. 
[ 0 7 ] 0 7 ( a ) ttttfL 2 Og^mftK*^? H 

r&^K 0 7 (b) «Sf42©ftMffiiS^rir 

[08] 08 (a) «^T42(D 13 CNMRX^^ 
^Brc*^ 08 (b) tt!3*42CD 29 S i NMRX-< 

[09] 09 (a) t* J *S i NMROT2«©^>T3R, 
09 (b) ttT3«©W**^-riH-ca&. 20 
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